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© A seal comprising a ring of a resilient material Intended to be pressed between two parallel, 



^© A seal is described comprising a ring (17) of a 
IA resilient material intended to be pressed between 
£jtwo parallel, preferably fiat sealing surfaces (13,16). 
" Said seal is preferably intended to be a part of a 
lOfiltration and/or diffusion device, comprising a bundle 
2(1) of hollow fibers arranged Icmrjitudinaliy within a 

housing (2) with the fiber ends embedded in two end 
O W ai!s (3) and with one sealing ring (17) being Erosi- 
on tioned between the outside (13) of one or both said 
1X1 end walls (3) and a lid (14) having an inlet and/or an 

outlet (15) for a liquid intended to flow through the 

hollow fibers of the bundle. 



Said device is preferably 
dialysis, hemofiltration or 



intended to be used for 
hemodiafiltration. 
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A SEAL COMPRISING A RING OF A RESILIENT MATERIAL INTENDED TO BE PRESSED BETWEEN TWO 
. PARALLEL, PREFERABLY FLAT SEALING SURFACES 



TECHNICAL FIELD 

The present invention relates to a seal com- 
prising a ring of a resilient material intended to be 
pressed between two parallel, preferably flat seal- 
ing surfaces. 

The seal according to the present invention is 
preferably intended to be a part of a filtration 
and/or diffusion device according to for instance 
any of the Swedish patents (SE appl 87.03366- 
8) and 454 847 (SE appl 87.03368-4), i e a device 
comprising a bundle of hollow fibers arranged lon- 
gitudinally within a housing with the fiber ends 
embedded in two end walls and with the sealing 
ring being positioned between the outside of one or 
both said end walls and a Kd having an inlet and/or 
an outlet for a liquid intended to flow through the 
hollow fibers of the bundle. 

In connection with devices of this kind, special 
advantages will be achieved by using seals accord- 
ing to the present invention. For the man skilled in 
the art it will, however, be ovbtous that seals of this 
kind also may be used advantageously for many 
other purposes. 



BACKGROUND ART 

In the above mentioned patents, some different 
filtration and/or diffusion devices are disclosed, ail 
having a sealing ring in the form of an O-ring 
arranged between an end wall and a cup-shaped 
lid. In practice it has, however, been found that it is 
very difficult by means of such an O-ring to provide 
exactly the desired tightening pressure. This is 
especially true when the lid is to be welded to the 
housing of the device. In order to get the desired 
tightening pressure, the lid has to be placed in a 
special position as regards the housing within very 
narrow limits. 



DISCLOSURE OF INVENTION 

One object of the present invention is to solve 
the above problem which we believe is common for 
many different technical fields. The problem is 
solved in that the sealing ring is given a special 
form characterized in that the dimension of the ring 
perpendicularly to the two parallel surfaces is larg- 
er than the dimension parallel to said surface and 
that it is given such a form that it is bent in a 
certain direction in its sealing position. 
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Alternatively it may be said that the ring 



given such a form that it by 



is 



the compression 



quickly reaches a knicking or bending position from 
which the compression forces increases slowly 
compared with the initial state of the compression, 
eventually reaching a position frj^m which the com- 
pression forces once again increases more rapidly. 

By such a construction you may move the lid 
as regards the housing in a device of the above 
described kind within wide lirhits and still have 
small changes of the compression forces as will be 
described more in detail in the following in connec- 
tion with the description of the drawings. 

Preferably, the seal according to the invention 
includes, beside said two paralfei sealing surfaces, 
ateo a third sealing surface, which is perpendicular 
to the other sealing surfaces and encloses the 
sealing ring. By such a construction a liquid under 
pressure within the ring will prdbs the ring against 
said third sealing surface providing an improve- 
ment of the tightness which is jfurther improved in 
that the same liquid pressure ijtfll provide an in- 
creased sealing pressure also against the two first 
mentioned sealing surfaces. 

If the ring is given such a form that it is 
directing a concave surface agsi nst said third seal- 
ing surface in its sealing posttkn, the advantage is 
gained that you get a parallel sealing along two 
parallel lines at said third sealing surface in parallel 
to the two opposite sealing lin^s against the two 
above first mentioned sealing surfaces. 

Preferably the ring is givep a form of a boo- 
merang or a C-form before it Is compressed. The 
concave side of the ring being directed outwardly 
35 against said third sealing surfajce. In this way you 
get a convex side of the ring directed inwardly the 
center of the ring. If this convex side of the ring is 
being exposed for an inner pressure, it will be 
more or less flattened which iis of an advantage 
40 -especially when the liquid within the ring is a 
perishable liquid such as blood! This tendency may 
be further strengthened by anj indentation on the 
convex side of the ring, i e aji indentation having 
such a form that said side of jthe ring will get an 
45 essentially flat form perpendicular to the two first 
mentioned sealing surfaces in jthe sealing position 
of the ring. 

Special advantages are gained, if the seal ac- 
cording to the present invent on is a part of a 
so filtration and/or diffusion device, for instance a dia- 
lyzer, comprising a bundle of hollow fibers ar- 
ranged longitudinally within a housing with the fiber 
ends embedded in two end 'walls and with the 
sealing' ring being positioned setween the outside 
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of one or both said end wails and a lid having an 
inlet and/or outlet for a liquid intended to flow 
through the hollow fibers of the bundle. As men- 
tioned above the seal can in such a construction be 
given such a form that it exercises a very gently 
influence on the liquid, for example blood, passing 
the seal. In comparison with a normal O-ring you 
don't get the typical wedge-formed gaps above and 
below the ring where the ring contacts the two first 
mentioned sealing surfaces. 

Special advantages are also gained when the 
above discussed device is provided with a lid or 
lids which has/have a cup-form with a flange cover- 
ing the outside of the ends of the housing and 
which may be either welded or glued to the hous- 
ing or provided with a screw connection with the 
housing. Thanks to the invention such a lid may be 
manufactured with larger tolerances and this is 
especially true for lids intended to be welded to the 
housing. Normally a fid intended to be welded to 
the housing has to be made within very narrow 
tolerances due to the fact that the welding machine 
restricts the possibilities to place lids of different 
dimensions in different positions in order to provide 
a desired tightening pressure. 

The resilient ring is preferably made of rubber 
or a similar elastic material. Other materials are, 
however, also possible, if they may be given such 
a form and resiliency that you get the above de- 
scribed functions. 



BRIEF DESCRIPTION OF DRAWINGS 

Rg 1 snows a longfiurJnai section through a 
filtration and/or diffusion device provided with a 
seal according to the present invention. The device 
is provided with a lid which is welded or glued to a 
matching housing. 

Fig 2 shows a longitudinal section through a 
modified filtration and/or diffusion device having a 
Id which is attached to a matching housing with a 
screw connection. 

Fig 3a-3c are showing a transverse section 
through a sealing ring according to the present 
invention exposed to three different pressures. 

Rg 4a-4c are showing three transverse sec- 
tions through a modified sealing ring exposed to 
the same pressures. 

Fig 5, finally, is showing the deformation 
force exercised on a normal O-ring and a sealing 
ring according to the present invention, respec- 
tively, when said force is increased from zero to a 
maximum. 

PREFERRED EMBODIMENTS OF THE 1NVEN- 
TfON 



Rg 1 shows one end of a filtration and/or 
diffusion device of the kind disclosed and claimed 
in the above mentioned Swedish patent 454 847 
(SE appl 87.03368-4), but provided with a sealing 

s ring 17 according to the present invention. The 
device consists of a bundle of hollow fibers 1 
arranged in a housing 2 with the ends embedded 
in a potting material providing an end wall 3. The 
ends of the fibers have been opened by a trans- 

io verse cut providing an end surface 13 as described 
in for instance US patent 4 689 191. The device is 
provided with an inlet and/or outlet 4 and a second 
outlet and/or inlet 15 for first and second liquids, 
respectively. Normally, the other end of the device 

is is given an identical form. However, if the device is 
intended to be used only for filtration you don't 
need a second nipple 4. 

The nipple 4 serving as an inlet or an outlet is 
arranged on an enlarged part 7 of the housing 2. 

20 Within said enlarged part 7 there is arranged in a 
groove 8 a ring 6 with an inner flange 9, serving to 
reduce the contact between the end wall 3 and the 
housing 2 as described more in detail in the above 
mentioned Swedish patent For that purpose the 

as ring 6 is made of a material having a coefficient of 
addition as regards the material of the end wail 
which is less than the coefficient of addition of the 
housing as regards the same material of the end 
wall. 

so The inlet and/or outlet 15 is arranged in a lid 
14 which is attached to the enlarged part 7 of the 
housing 2 by a welding 18. Alternatively, ft may be 
attached by glue. 

The two above first mentioned parallel sealing 

39 surfaces are provided by on one hand the end 
surface 13 of the fiber bundle 1 and on the other 
hand by the inside 16 of the lid 14. The third 
sealing surface is designated 19 and provided by 
the inside of the flange of the lid 14. 

40 Rg 2 shows a more conventional filtration 
and/or diffusion device modified in accordance with 
the present invention. Many details of fig 2 are 
essentially identical to corresponding details of fig 
1 and have therefor been given the same reference 

45 numerals. Consequently, the device according to 
fig 2 comprises a bundle of hollow fibers 1 within a 
housing 2 with an enlarged part 7 to which a lid 14 
is attached. The attachment is, however, not made 
by glue or welding but by means of a screw 

59 connection 18a. The end surface of the fiber bun- 
. die has been designated 13 and the fiber ends 
have been opened as described above. The device 
includes in the same way as the device described 
above inlets and/or outlets 4 and 15 and a sealing 

as ring 17 according to the present invention. An end 
wall 3a made by a potting material has contrary to 
the end wall 3 a strong attachment to the inner wall 
of the enlarged part 7 of the housing 2. 
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In order to explain the function of the sealing 
ring 17 reference is made to fig 3a-3c, 4a-4c and 
fig 5. In impressed condition the ring may have the 
section shown in either fig 3c or fig 4c, the upper 
side being in both cases intended to be directed 5 
inwardly against the liquid passing trough the inlet 
and/our outlet 15. 

Rg 3b and 4b are showing the same trans- 
verse sections through the sealing ring in an ideal 
sealing position. The flat surface 21 shown in fig 4b to 
of the modified sealing ring 17' according to fig 4a- 
4c is provided thanks to the indentation 20 shown 
in fig 4c. 

By a further compression you will eventually 
reach the positions shown in fig 3a and 4a, still is 
providing a good seal. However, after that a further 
compression will rapidly increase the deformation 
force in an unacceptable way. 

Fig 5 shows how the deformation force is 
changed in response to the deformation for on one 20 
hand a normal O-ring and on the other hand a 
sealing ring according to the present invention. The 
comparison is given in the form of an example. By 
using different materials and different dimensions 
and forms the figures in the fig 5 will of course as 
vary. In the example shown, a normal O-ring may 
be used with a deformation of between 0,9 and 1,6 
mm. A sealing ring according to the present inven- 
tion reaches, however, an acceptable sealing pres- 
sure much more rapidly, i e after about 0,3 mm 30 
and the deformation force is still below the accept- 
able 300 N up to a deformation of about 2,5 mm. 
Consequently, you can according to the present 
invention use fids, housings, sealing rings and 
welding tools or other tools for the attachment as 
within wide tolerances. 

The invention is of course not restricted to the 
embodiments described as examples above, but 
may be varied within the limits of the following 
claims. Details may for example be modified in <to 
accordance with corresponding details in the above 
mentioned patents. 



Claims 46 

1. A seal comprising a ring (17) of a resilient 
material intended to be pressed between two par- 
allel, preferably flat sealing surfaces (13,16), char- 
acterized in that the dimension of the ring (17) so 
perpendicular to the two parallel surfaces (13,16) is 
larger than the dimension parallel to said surfaces 

and that it is given such a form that it is bent in a 
certain direction in its sealing position. 

2. A seal according to claim 1, characterized 55 
In that it includes beside said two parallel sealing 
surfaces (13,16) a third- sealing surface (13), which 

is perpendicular to the other sealing surfaces and 



encloses the ring (17). 

3. A seal according to claim 2, characterized 
in that the transverse section 
given such a form that it is directing a concave 
surface against said third sealing surface (19) in its 
sealing position. 

4. A seal according to any of the preceding 
claims, characterized in that fie transverse sec- 
tion of the ring (17) has the form of a boomerang 
or a C-form before it is compressed, the concave 
side of the ring being directed outwardly against 
said third sealing surface (19). 

5. A seal according to claim 4, characterized 
by an indentation (20) on the Convex side of the 
ring, having such a form that said side (21) of the 
ring will get an essential flat form perpendicular to 
the two first mentioned sealing surfaces (13,16). 

6. A seal according to any of the preceding 
claims, being a part of a filtration and/or diffusion 
device, comprising a bundle (1) of hollow fibers 
arranged longitudinally within a housing (2) with the 
fiber ends embedded in two ehd walls (3), char- 
acterized in that one sealing ring (17) is positioned 
between the outside of one or both said end wails 
(3) and a lid (14) having an inlet and/or an outlet 
(15) for a liquid intended to flow through the hollow 
fibers of the bundle. 

7. A seal according to claim 6, characterized 
in that the lid or lids (14) has/have a cup-form with 
a flange which covers the outside of the ends of 
the housing (2). 

8. A seal according to clairh 7, characterized 
in that the lid (14) is tightly welded or glued to the 
housing (2). 

9. A seal according to claim 7, characterized 
m that the lid (14) has a screw connection (18a) 
with the housing (2). 

10. A seal according to any of the preceding 
claims, characterized in that the resilient ring (17) 
is made of rubber or a similar elastic material. 

11. A seal according to any of the preceding 
claims, characterized in that it is a part of a 
filtration and/or diffusion device according to any of 
the Swedish patents (SE appl 87.03366-8) and 
454 847 (SE appl 87.03368-4). 

12. A seal comprising a ring (17) of a resilient 
material intended to be pressed between two par- 
allel, preferably flat sealing surfaces (13-16), char- 
acterized in that the ring (17) has such a form that 
it by the compression quickly reaches a knicking or 
bending position from which the compression 
forces increases slowly compared with the initial 
state of the compression, eventually reaching a 
position from which the compression forces once 
again increases more rapidly. 
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Fig. 3a Fig. ka 




Fig. 3c Fig. Uc 
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